The output-stabilizable subspace and linear optimal control
Introduction
Consider the following finite-dimensional linear time-invariant system l::
x(t)=Ax(t)+Bu(t),x(O)=xo, y (t) = Cx(t) + Du (t) ,
(1.1 a) (1.1b) where for all t'2: O. shown that OSP has a solution if and only if lR 11 = S-, where the subspace S-was defined in tenns of (;. ro)-representations. More generally, this subspace also plays a role in the outputstabilization problem under disturbances. i.e .
• the problem of achieving BmO stability in the presence of a disturbance input tenn Eq. Then, it turns out, the condition is: im(E) c S-. In the present paper, it will be shown that the latter condition is equivalent to the condition S-= JR". In other words, output stabilizability is necessary and sufficient for solvability of LQCP. This intuitively rather obvious condition turns out to be relatively difficult to prove.
In the sequel we will need the following well-known concepts. Let V = V(L:) = {xo E JR." I 3 uec :. :y(xo. u) eO} (the weakly unobservable subspace), then ([7, Theorem 3.10])
V is the largest subspace L for which there exists a feedback If ker(D) = 0 and [5] ). The rest follows from the above.
Because of the relation Tf = S-for some F. we will refer to S-as the output-stabilizable subspace.
3. The dual structure algorithm and optimal control Let us reconsider the LQCP and assume that S-= IR n. Hence
